Accurate and efficient data processing for quantitative real-time PCR using a tripartite plant virus as a model.
Real-time PCR is becoming a preferred method for quantification of minute amounts of nucleic acids. To achieve the full potential of this technique, accurate and convenient models for post-PCR data analysis are required. In this study, three different models were chosen to quantify the definitive copy numbers of Cucumber mosaic virus (CMV) genomic RNAs using raw fluorescence data of real-time PCR, and equations were proposed to compare their expression levels in virions or in planta. The results, as confirmed by standard curve and Northern blotting methods, show that the expression levels of different genes can be compared more accurately and more efficiently by these equations, especially using theoretical fluorescence (F0) and calibration factors (CF), determined by linear regression PCR (LinRegPCR). Thus, these equations, combined with data analysis by the LinRegPCR method, can greatly enhance the high-throughput quantification ability of real-time PCR, and permit accurate, reliable, and facile investigation of the changes in CMV RNAs accumulation.